Abstract. The assignment problem of the unmanned aerial vehicle (UAV) cluster to target group is analyzed based on the Holon theory. The formation process of the air fleet Holon alliance is the process of the unordered UAV cluster form into columns satisfying the tasks demand. The total task of the target group is decomposed into different types of sub tasks, defining the cluster resource redundancy index and the resource redundancy variance index according to the UAV resource capability and task resource requirement, a multi-objective optimization model of alliance formation is established.
Introduction
The successful application of unmanned combat system makes the future cluster operations become a trend. There are successful applications to modern combat operations from the land combat robot to the sea unmanned surface craft, and then to the air UAV. As an unmanned combat platform, UAV has the advantages of zero casualties, high mobility and low cost. However, due to the limitation of single UAV combat capability, single UAV operational mode is developing towards unmanned aerial combat mode [1] .
Taking the operation of cluster as background, using Holon theory, this paper builds a model of Holon alliance of unmanned vehicle swarm (HAVS) formation, and presents a multi-objective mixed colony algorithm to solve the model. The rationality of model and effectiveness of the algorithm are verified.
Mathematical description of HAVS
In actual combat, in the face of the operation situation of large target group, all the tasks in each target group are the alliance tasks of the formation alliance, and all alliances complete the combat task. Therefore, the effect of the UAV group on the target group depends on the formation of each UAV alliance for each target group.
HAVS task decomposition
The total combat mission of a cluster to target group can be decomposed into 
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Mathematical model of HAVS formation
This section first gives the measure of HAVS resource redundancy, and then establishes multi-objective optimization model of HAVS formation problem.
Resource redundancy measure
The resource redundancy of a single alliance is defined as
w are resource redundancy coefficients of reconnaissance, attack and evaluate.
Multi-objective optimization model
We can see that the more efficient the cluster resource allocation is, the more effective the overall operational effectiveness is, so the objective function can be described as following:
(1) Minimizing the average resource capacity redundancy
(2) Minimize the variance D  of resource capacity redundancy of HAVS
The overall resource capability of a single formation alliance must satisfy the resource capacity requirements of the alliance task.
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In summary, the multi-objective optimization model of HAVS formation can be described as following: min (
Model solving
Artificial bee colony algorithm is a new algorithm proposed in 2005 [2] , which has great superiority in solving the optimization problem. The hybrid bee colony algorithm is proposed in literature [3] to improve the search performance and precision. In this paper, a multi-objective hybrid bee colony algorithm (MHBC) is proposed to solve the optimization model (6).
Algorithm flow
Specific flow of MHBC algorithm is shown in figure1. 
Simulation results and analysis
This paper designs two simulation experiments, one is to verify the optimization performance of the proposed MHBC algorithm for multi-objective problems, and the other one is to verify the effectiveness of the MHBC algorithm to solve the problem of HAVS formation. 6.5 6.6 2.5 3.4 2.7 5.7 5.6 3.4 6.5 5.2 2.4 2.7 1.5 6.6 6.8 4.9 6.6 5. As can be seen from the schemes, in terms of average resource redundancy index, scheme of MHBC algorithm is slightly larger than Scheme of NSGA-II algorithm. In terms of resource redundancy variance index, scheme obtained by MHBC algorithm is much smaller than the NSGA-II algorithm solution. Since the amount of resources is huge in real warfare, it can be seen that the scheme of MHBC algorithm is better than the scheme of NSGA-algorithm.
Simulation experiment 2 as is known to all, the non-dominated sorting genetic algorithm II (NSGA-II [4] ) is the main method to solve the multi-objective optimization problem. So the performance of MHBC algorithm is measured compared to NSGA-II algorithm. The evaluation index of multi-objective algorithm performance includes convergence index, coverage index, index of uniformity and algorithm time [5] . Set the upper bound of evolutionary algebra of NSGA-II algorithm and MHBC algorithm to 100, colony size to 60. After each algorithm run 30 times independently, the results are shown in figure 4.
Fig. 2 Comparison of algorithms
As seen in Figure 2 , MHBC algorithm is inferior to NSGA-II algorithm in the coverage of solution set, but the convergence, uniformity is better than NSGA-II algorithm, and the computation time is shorter, which is of great significance in actual combat. Therefore, the performance of MHBC algorithm proposed is better the in solving the problem of HAVS formation.
Summary
This paper explored the problem of HAVS formation, mainly in the following three aspects: (1) The mathematical description method of HAVS is given; (2) The corresponding optimization model is established aim to balance and minimize the resource redundancy of HAVS to generate the best HAVS scheme; (3) MHBC algorithm is proposed and the validity and superiority of the algorithm are proved by experiment.
